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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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citations and explanations supporting such statement 
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Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1-6 as published 

Claims, Numbers 

1 _i 7 received on 20.08.2004 with letter of 1 9.08.2004 

Drawings, Sheets 

1/3-3/3 as published 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to'any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-17 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/SE03/01 081 
EXAMINATION REPORT - SEPARATE SHEET 

Concerning section V: 

Document US-B-6 223 079 (hereinafter D1) is considered closest prior art in that it 
relates to a system which monitors congestive heart failure (CHF) by sensing 
impedance of the heart across any combination of the four heart chambers and 
determining impedance differences overtime and comparing such differences to 
predetermined criteria (cf. D1, col. 10, lines 10-52). D1 thus discloses the features 
as of the preamble of claim 1 . 

Claim 1 is distinguished over the prior art in that a quotient between the 
impedance maximum and minimum values during a cardiac cycle is determined 
and analysed to detect CHF. As these features are not known in the present 
context and by representing an alternative to the analysing methods known from 
the available prior art, claim 1 is considered to meet the requirements of Art. 33 
PCT. 

Claims 2-17 likewise meet the requirements of Art. 33 PCT in that these claims are 
dependent on claim 1 . 
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CLAIMS 



1 . A congestive heart failure monitor comprising an impedance measuring 
5 unit (7; 30, 32) adapted to measure the impedance Z between at least two elec- 
trodes (2, 4; 6, 8; 10, 12; 17, 18; 20, 22, 24, 26) intended to be implanted in a pa- 
tient such that a change in the left atrium volume results in a change of the meas- 
ured impedance, and analysing means (7, 9; 36, 38, 40, 42, 44) for analysing said 
measured impedance for detecting an incipient congestive heart failure (CHF) 
jo characterized in that said analysing means comprise a quotient determining 
means (40) provided to determine the quotient between the impedance minimum 
and maximum values during a cardiac cycle, and in that said analysing means are 
adapted to analyse said quotient to detect CHF. 

15 2. The monitor according to claim 1 , characterized in that said analysing 
means comprise an averaging means (36, 38) provided to form a mean value of 
said measured impedance during a plurality of cardiac cycles, and in that said 
analysing mans are adapted to analyse said mean value to detect CHF. 



3. The monitor according to claim 2, characterized in that a first comparison 
means is provided to compare said impedance mean value with a predetermined 
impedance threshold value, said analysing means being adapted to detect CHF 
from the result of said comparison. 

4. The monitor according to claim 1, characterized in that said analysing 
means comprise quotient averaging means provided to form a mean value of said 
quotient during a plurality of cardiac cycles, and in that said analysing means are 
adapted to analyse said mean value to detect CHF. 

5. The monitor according to claims 1 or 4, characterized in that a second 
comparison means is provided to compare said quotient or said mean value of the 
quotient with a predetermined quotient threshold value, said analysing means be- 
ing adapted to detect CHF from the result of said comparison. 
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6. The monitor according to claim 3, characterized in that said averaging 
means is adapted to form a floating mean value of the measured impedance dur- 
ing a predetermined number of preceding cardiac cycles for use as said imped- 

5 ance threshold value. 

7. The monitor according to claim 5, characterized in that said quotient av- 
eraging means are adapted to form a floating mean value of said quotient deter- 
mined during a predetermined number of preceding cardiac cycles for use as said 

10 quotient threshold value. 

8. The monitor according to any of the claims 1—7, characterized in that 
said analysing means are adapted to analyse said impedance mean value and 
said quotient to detect CHF. 

15 

9. The monitor according to claims 3 and 5, characterized in that said first 
and second comparison means are one and the same comparison means (42). 



10. The monitor according to any of the preceding claims, characterized in 

20 that said electrodes (6, 8; 10, 12) are designed for implantation in the right and left 
atria, respectively. 

11. The monitor according to any of the claims 1-9, characterized in that said 
electrodes (2, 4; 17, 18) are designed for implantation in the right atrium and left 

25 ventricle. 



12. The monitor according to any of the claims 1-9, said monitor being im- 
plantable, characterized in that one of said electrodes (18) is designed for im- 
plantation in the left atrium and the other electrode is formed of an outer capsule of 

30 the monitor. 

13. The monitor according to any of the claims 10-12, characterized in that 
said electrodes (12; 18; 16) for implantation in the left atrium and the left ventricle 
are designed for implantation in a coronary vein. 
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14. The monitor according to claim 1, characterized in that said impedance 
measuring unit comprises a measuring circuit in the form of a synchronous de- 
modulator for obtaining both the real and imaginary parts of the impedance (fig. 6). 

5 

15. The monitor according to claim 14, characterized in that said impedance 
measuring unit is adapted to determine the impedance phase angle and in that 
said analysing means are adapted to analyse the phase angle for detecting an in- 
cipient CHF. 

16. A multisite heart stimulator/characterized by a monitor according to any 
one of the preceding claims. 

17. The stimulator according to claim 16, characterized by a control unit pro- 
15 vided to control the stimulation of the patient's heart in response to an output sig- 
nal received from said monitor and representing the results of the analysis of the 
measured impedance, in order to optimize hemodynamics. 



